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EVALUATION

The objectives of this program were two fold: (1) to evaluate the perfor-
mance of byte-wide static RAMs for use in military systems and (2) to evaluate a
bit threshold measurement technique for Ultra-Violet Erasable PROMs (UV-
EPROMSs). Both of these objectives were met, and this report describes the
techniques employed and presents some of the data generated in achieving the
program results. Because of the diversity of the two tasks, the final report is
divided into two parts: (I) "Byte-Wide Static RAMs" and (II) "Assessment of a
Circuit Implementation to Measure EPROM Data Storage Margins".

Part I describes the evolution of MOS static RAMs with by-eight organiza-
tions. Specifically, 1Kx8 and 2Kx8 devices were evaluated to asséss their
performance in a military environment. Limits for performance were established
for existing devices, and they were predicted for future devices. These limits were
documented in Mil-M-38510 detail specifications (slash sheets) which resulted from

the program.

Part II describes a threshold measurement technique for Ultra-Violet Eras-
able PROMs which was implemented in a vendor's 16K device. The technique was
evaluated in terms of its potential usefuiness as a system level verification test to

determine projected data retention times.

The specifications which resulted from Part I will allow the procurement of
reliable military grade products, and the preliminary work performed in Part I will
allow the prediction of expected data retention times for UV-EPROMs. Both of
these efforts have been performed in support of Mil-M-38510, "General Specifica-

tion for Microcircuits", and they should enhance the reliability of military systems,

AL, Coe—

ALLEN P. CONVERSE

Project Engineer




1.0 INTRODUCTION

The work presented here is the static RAM portion of an RADC contract

entitled "Electrical Characterization of Complex Memories."

The 8K byte-wide NMOS static RAM is a part which has been available for
several years in a standard package and pinout. Until recently, however,
the type of performance offered to the us2r has ranged from medium (v150NS)
to slow speed (>250NS). Now, with a new scaled process, one domestic vendor

. has successfully produced high speed 8K RAMs and is evaluating 16K designs.

The inherently wide temperature performance of these NMOS static RAMs has
made it possible for the government to be offered this same high speed
performance advantage in many control store/main store applications. With
this in mind, IBM Federal Systems Division (FSD) has performed electrical
characterization on these 1KX8 and 2KX8 static RAMs. As a separate data
item, drafts of the MIL-M-38510/XXX military specifications for 1KX8 and

2KX8 static RAMs were prepared and submitted to RADC as part of this project.

This final report is comprised of a large quantity of reduced data which
justifies the limits set forth in the proposed draft specifications for the
dash 01 8K and 16K devices. Limits for the faster dash numbers were scaled.
It is hoped that it will serve as a comparison reference manual for future

' product designs and revisions.

2.0 OBJECTIVES OF THE PROJECT

The objectives of the project were as follows:

1. Characterize 1KX8 and 2KX8 static RAMs for the purpose of estab-

lishing draft specification limits.




2, Attempt to demonstrate that alternate devices made by different

vendors are interchangeable on a pin and performance basis.

3. Generate draft 38510 slash sheet specifications and proper test
procedures for the 1KX8 and 2KX8 static RAMs using characteri-

zation data as a basis for establishing performance limits.
3.0 CONCLUSIONS

All objectives of the project were met. It has been concluded that at least
one company in the merchant semiconductor industry can produce 1KX8/2KX8
static RAMs that will operate over the temperature range of -55°C case
(instant on) to +125°C case (operating) with cycle times of 90/200 NS mini-
mum, and power supply tolerances of +10 percent. The data presented in
Appendices I (1KX8 RAM), and II (2KX8 RAM) are the basis for the conclusion.
The recommended limits for all parameters for the 1KX8 and 2KX8 static RAMs
are given in Appendix III (Recommended Parameter limits). It is felt that
these recommended limits, with minor exceptions, will satisfy the majority
of users and future suppliers as these devices become adopted throughout the

industry.

With respect tc 'device interchangeability" it was found that, although
several American and Japanese vendors are making functionally similar 1KX8
and 2KX8 RAMs, no other proposed American devices are fast enough to meet
the recommended performance limits established for the subject RAMs at this
time. In addition, it is felt by IBM that the 1KX8 will never become an
industry standard. This is due to its late introduction with respect to the

2KX8, which is already being made in Japan.

4.0 OPERATION OF THE 1KX8/2KX8 RAMs

Due to the relatively short exposure of the Mostek RAMs in the industry so

far, it may be appropriate here to discuss their operation.
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Figure 1 shows the pinout of the 2KX8 RAM in a 24 pin DIP., The 1KX8 RAM
pinout is identical to the 2KX8 except that pin 19 is a no-connect. Timing
diagrams for read and write cycles are shown in figures 2 and 3. For the
1KX8/2KX8 RAMs, addressing 1 of 1,024/2,048 bytes requires handling a
10/11-bit address word. This is accomplished by supplying a 10/1l-bit
address field to the 10/11 address inputs (A0 - A9)/(A0 - Alo).

The RAMs are in a read mode whenever the WE (write enable) input is at a
logic "1" (high) level. A transition on any of the address inputs will

disable the 8 data output drivers after time t (address data off time).

AZ
Valid data will then be available to the 8 data output drivers within time

tAA (address access time) after the last address input 1s stable, provided

that the OE (output enable) and CE (chip enable) access times are satisfied.

This is shown in read cycle 1, figure 2. If OE or CE access times are not
met, data access will occur relative to the limiting parameter, tOEA or
(output enable access time or chip enable access time), rather than

‘cra
the address. Output enable access is shown in read cycle 2, figure 2.
Chip enable access is shown in read cycle 3, figure 2. The state of the 8
data I/0 (input/output) signals is controlled by the CE and OE inputs. A
logic "1" on CE and/or OE will cause the 8 data output drivers to go to a

high impedance state after time t or (chip enable data off time or

cez °F ‘oz
output enable data off time).

The device is in the write mode whenever the WE and CE inputs are in the
logic "0" (low) state. The write cycle can be initiated by the WE pulse
going low provided that CE is also low. In this case the leading edge of
the WE pulse will latch the status of the address bus. A write cycle can
also occur when WE goes low before CE. In this second case, the leading
edge of CE will latch the address status. In either case, the latter
occurring edge of WE or CE will determine the start of the write cycle.
Therefore, address setup and hold times, and write pulse width are refer-
enced to the latter occurring edge of CE or WE. If the output bus has been

enabled (EE and OE low) then the leading edge of WE will cause the outputs




) -4
A7 lle 24 VCC
A, 2 23 Ag
A5 3 22 ﬁg_
A, 4 21 WE
Ay 5 20 OE
AZ 6 19 ﬁo (NC for 1KX8)
Al 7 18 CE
A, 8 17 Dq,
pQ, 9 16  DQg
DY, 10 15 DQg
DQ, 11 14 DQ,
Vgg 12 13 DQ,

Figure 1 Terminal connections for 1KX8/2KX8 static RAM
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to go to a high impedance after time tWEZ (write enable data off time).

For write to occur, data in must be valid for time t (data to write setup

DSW

time) prior to the low to high transition of WE. The data input signals

must remain stable for time t (data hold time after write) after WE goes

DHW
high. The WE control will disable the data out buffers during the write
cycle. However, OE should be used to disable the data out buffers to prevent

bus contention between the input data and data that would be output upon

completion of the write cycle.

5.0 PROFILE OF THE 1KX8/2KX8 STATIC RAMs

To give some perspective to the devices under investigation by this project,
the following table illustrates some aspects of the process, design, perfor-

mance, and packaging.

MOSTEK 1KX8/2KX8 STATIC RAM PROFILE

1KX8 RAM 2KX8 RAM
Part No. MK4801A Rev J MK4802 Rev A
Die Size 490 mm2 908 mm2
Die Aspect Ratio 1.7:1 3.1:1
No. of Poly Levels 1 1
No. of Metal Levels 1 .
Cell Size 840 mm2 840 mm2
Typ. Access (tAA)/cycle (tRC) 55/55 NS 110/110 NS
Supply Voltage 5.00 Vv 5.00 v
Package 24 pin DIP 24 pin DIP
Cell load resistor 109 Q poly 109 2 poly
Gate Oxide Thickness 500 R 500 &
Channel Length 2.5um 2.5um
Junction Depth 0.4um 0.4um

The 4801A Rev J and 4802 Rev A RAMs are both descendents of Mostek's 4118

1KX8 RAM, which was first produced using Mostek's "Poly R" process several ;
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years ago. When Mostek developed its "Scaled Poly 5" process, the 4118 was
scaled down in size by about 30% and, with some design changes, became the

4801A. The Mostek 1KX8/2KX8 RAM cells use polysilicon load resistors to

maintain data on their cross-coupled flip flop structure, as shown in figure

4. In order to improve the cell layout, power is supplied to each cell by
one of the metal data lines rather than a VCC rail. Both data lines are
normally high, but during the short time that one of them may go low, the
state of the cell is maintained due to the long time constant of the load
resistors and the cell flip flop node capacitance. Spider networks, of 8

resistors each, supply power to groups of 4 cells in the array.

I
X
n O, S —_—
< <
— —g
DATA ? v DATA
ss
1KX8/2KX8 RAM CELL
Figure 4

The RAMs contain circuitry to sense transitions on the address inputs. 1In
the read mode a transition on any address will disable the output buffers
and start a series of internal clocks that controls the operations required
to retrieve data. When data access is complete, power consumption drops by
about 15 percent. During the write mode, internal latches store the status
of address at the latter occurring low going edge of WE or CE, making the
RAMs safer to use., On the 4118 device, there is a latch function available
on pin 19 that latches the status of address and CE when brought low. This
latch circuitry has been disabled on the 4118A, 4801A, and 4802. Instead,
pin 19 is a no-connect on the 4118A and 480l1A, and an address input on the
4802, The pinout of the 4801A and 4802 devices conforms to Jedec standard
JC-42-78-4A for 24 pin 1KX8 and 2KX8 static RAMs.

T M =+ U gy 4




The next version of the 4802, the Rev C, will be somewhat different from
the Rev A. The modifications to the Rev A will include the addition of
metal VCC rails in the array and circuitry to perform a ''Datasave' mode
whereby data can be maintained in the array during loss of power to VCC by
supplying 4 volts at about 100 microamps to the WE pin. The reason for

the dedicated VCC rails in the array is to provide a means for maintaining
data during the Datasave mode without keeping much of the support circuitry
alive. The VCC rail modification involves a change in the metal layer but
doesn't affect the size of the cell or array. The Rev C, like the Rev A,
will still be intentionally slowed down to ease debug. This is done by the
use of 2 tapped delay lines--one affecting the read cycle and one affecting
the write cycle. The speed of the internal timing and the delay lines is
affected in the same way by such factors as temperature and process vari-
ation, so it should be easy to adjust the delay lines for higher speed once

the rest of the design has been optimized.

6.0 CHARACTERIZATION

6.1 SAMPLES

In order to arrive at a set of specification limits that was both attractive
to users and deliverable by industry, it was necessary to choose samples
that represented the latest available product during the course of the pro-

ject. Figure 5 is a chart depicting the samples that were characterized.

The 1KX8 devices were of two date codes; 8015 and 8033. Both were Mostek's
commercial revision J, although the earlier date éode part had the latch
feature on pin 19 that is not offered on the later devices. These parts
represented some of the faster of Mostek's commercial production parts,

whose speed distribution was centered around 90 NS at 70°C at that time.

The 2KX8 devices were of 3 date codes; 8022, 8031, and 8033. They repre-
sented some of the faster samples of Mostek's Rev A part, which was an

engineering version of the 2KX8 that was intentionally slowed down to ease

Al el -
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debugging of its functionality and which did not contain some of the design
improvements that Mostek plans to use on their production version. The Rev

A part at that time had a speed distribution centered around 200 NS at 70°¢C.

1KX8 2KX8
DATE DATE
PART NO. CODE  QTY  SPEED PART NO. CODE  QTY  SPEED
MK4801P-70° 8015 1 70NS MK4802P 8022 2 --
MK4801AP-70 8033 15  70NS MK4802P~1 8033 4  120NS
MK4802P-13 8031 16  200NS

1 Includes Latch Feature (Pin #19) - Not offered on production device

2 Commercial (0—700C) Address Access Max Specification

8K/16K Samples Characterized

Figure 5
6.2 TEMPERATURE FIXTURING

The temperature forcing system used for the entire range of -559¢ to 125%C

was a Thermonics model T-2050 thermo gas system (liquid nitrogen).

Temperature measurements were made with a Digitec Thermocouple Thermometer
(Model 590TC). A copper constantan thermocouple was held against the center
of the underside of the device package while in the test socket by a small

piece of foam rubber,

During characterization, temperature-controlled forced air was blown across
the device package and the upper portion of the socket at 5 cuf/min. The
thermocouple then read the average temperature of the underside of the

package and the foam rubber holding it in place. Because of the immersion

10
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of the socket in the airflow, it was assummed that there was a negligible
temperature differential between the socket and package and that the

thermocouple readings were a true indication of the case temperature.

6.3 MEMORY TEST SYSTEM

The memory test system used for all testing was a Fairchild/Xincom model
5582 with a model 7710 host computer. The Xincom 5582 provides a flexible
timing system with cycle times down to 40 NS at 156 picosecond edge re-
solution while a programmable test pattern computer generates the complex
algorithms needed for worst case data pattern evaluation. The 5582's X-Y
address scrambling capability was used, along with vendor bit maps, for
true topological addressing. For DC characterization, the 5582 contains a
programmable DC parametric unit which has the ability to force and measure

both voltage and current on any pin.

6.4 TEST ALGORITHMS

The test algorithms are given in Appendix V. Functional algorithms are
test patterns which define the exact sequence of events used to verify
proper operation of a random access memory. Each algorithm serves a spe-
cific purpose. All are commonly known patterns and should be quite simple
for most test systems to implement. Because of the layout of the memory
array, it is not possible to topologically descramble more than 2 of the 8
outputs at one time, so 4 passes with 4 sets of topo are necessary to

completely check for pattern sensitivity.
6.5 TEST LOADS
All measurements, except pin leakage and standby supply current, were done

with the 8 outputs loaded as in figure 6. The 30 picofarad capacitor

provided some AC load for the access time measurements while still being

11




CNE OF EIGHT
OUTPLTS

5.0V
‘/1// % 1.1K
% 680

30pf —[—

OUTPUT TEST LOAD
Figure 6

small enough to allow disable time measurements. The two resistors pro-

vided a reasonable load when measuring V_ . and VOH’ and also pulled the

OL
outputs quickly toward a midpoint value for the disable time measurements.

7.0 PRESENTATION AND EXPLANATION OF THE DATA

All electrical measurements were taken at —SSOC, +25°C, and +125°C case
temperature. After reduction, they were plotted to a smooth curve format

so that parameter values could be lifted for other intermediate values.

The AC and DC data were plotted so that all information concerning each
parameter is presented on a single page. The first plot at the top of the
page shows the cumulative distribution of the sample group for that para-
meter. The second plot shows how the parameter varies with power supply
voltage (VCC), while the third plot illustrates how the parameter performs

over the full temperature range.

There were 28 AC measurements taken over the range of 4.5 volts to 5.5
volts at all three temperatures. All parts were tested at 4.5 volts,
Then, devices representing the slow, fast, and typical portions of the
group's speed distribution were chosen to be tested at 4.75, 5.00, 5.25,
and 5.50 volts. These numbered about one half of the total samples. The

AC measurements consisted of read access and cycle times, write conditions
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and cycle times, and output disable times. The disable times were measured
as the time it took the output to change from a good high or a good low to
a point that was closer to the high impedance state by 100 millivolts.
Minimum disable times were measured to the first change in the outputs.

Maximum disable times were measured to the last change in the outputs before

reaching a quiet state.

The 5 DC measurements were performed at the same voltages as the AC measure-~

ments. Read and write mode supply currents from V _ . were measured at

cc
180 NS cycle times only, but the currents at other frequencies can be

estimated assuming that current increases linearly with frequency znd using
the standby mode current to represent zero frequency. V L and Vo

(o) H
measured using the card loads of figure 6, so the output current can be

were

calculated using these resistor values. For a VOUT of 2.4V, 1
about -1MA and for 0.4V, it is about 4mA.

outr 18
8.0 RECOMMENDATIONS FOR FURTHER INVESTIGATION

Further work with the 1KX8/2KX8 RAMs might include the following:

1. Evaluation of the enhanced speed versions of the 8K/16K to justify
the dash 02-03 (8K) and dash 02-05 (16K) limits.

' 2, Investigation of the data retention modes that will be available
on some of the 2KX8 RAMs. This mode could satisfy some short ]
term non-volatile military applications via battery backup.

3. A study of the effects of alpha particles on 1KX8/2KX8 RAMs. ’
Many RAM designs use high resistance poly loads in the array to
reduce power consumption. This may increase their suscepti-

bility to soft errors.

4. Testing of the 1KX8/2KX8 RAMs in high density packages such as

flat packs or leadless carriers as these become available.

13
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APPENDIX I

1KX8 STATIC RAM
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Vendor: Mostck 1KX8 STATIC RAM By AT/RM Date: 1G/80
P/N: MK4801P-70, MK4801AP-70  RANDOM READ CYCLE TIME LOAD:  fig. 6
REV: J ADDR PAT: RCGAL
pate Codes: 8015, 8033 DATA PAT:
¥DEVICES: VIHC 3,0V

. VIH T30V

CrivILT0.0v

%DEVICES

TIME IN NANOSECONDS

7
AVERAGE TRC
VERSUS V..

TIME
(NS)

TIME
(NS)

TEMPLRATURE (CASLY 1IN °C
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IKX8 STATIC RAM
RANDOM WRITE CYCLE TIME

tue

RANDOM WRITE CYCLE TIME
MEASUREMENTS OF THE 1KX8 RAM
WERE INCONCLUSIVE. THEREFORE,

NO DATA IS PRESENTED HERE
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By _aT/RM Date_10/E0

ADDR PAT: RCGAL

Vendor:_Mostck * L KX STATIC RAM
P/N: MK4801P-70, MK4BO1AP-70 ADDRESS ACCESS TIME LOAD:
REV: J
Date Codes: 8015, 8033 T, DATA PAT:
#DEVICES: 16
_— CUMULATIVE DISIRIBUTION (16 DEVICES) ;i”c——lJBL—
e TN AL L DY)
T ) SRRy oL
WEVICES T LTSS
b
TIME
(NS)
‘ SET I T
4.50 4.75 5.000 5.50
Voo TN VOLTS
TIME
1 (NS)
b
TEMPLRATORE (CASE) 1IN
K 17

PITT




b
; Vendor: Mostck IKX8 STATIC RAM By AT/RM Date 10/80
‘ P/N:MK4801P-70, MK4801AP-70 CHIP ENABLE ACCESS TIME LOAD: Fig. 6
REV: ] ADDR PAT: ADCOMP
Datc Codes:80]5, 8033 Teea DATA PAT: ,
ADEVICES: )6 . '
Lo CUMULATIVE DISTRIBUTION (16 DEVICES) \\;mc%/_ :
‘ D it A SO i — e T T — M
- / : ﬁ;;;moivv;;f;“VIL 0.0v '
: T RENE SN I D0V
epeey e 14,50V .- .
PR T U N S e 18 el e e .
Pt e ey :
toroey caete 44 :
EREENERARBRREREEES 3
‘ ESgsqpessaipssansoan §
‘ TN ]
1 %DEVICES EEn] pakus gununsanan
: BN LA 0 I 1
-1 1T -t E
‘ R N eanaan
e 11
i . 1‘7““ ! ol o177 ]
; T | 1 7
} T T T
H ll’ T I 1]
ST 1 1
BRSEERSSEERRERNNN) 1
0 ST 11 T
5 10 20 25 30 35 40 45 1
TIME IN NANOSECONDS
AVERAGE T o,
] 25 VERSUS V__
1
TIME
(NS)
i
,. i
E TIME i
3 (NS) i
DD S IS . :
TTTLoan ¥ A T
ol e e
20T TG TV I00 120 #140
TEMPERATURE (CASE) IN °C 3
4
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By _AT/KM Date 10/80

fig. 6

ADDR PAT: SEQ. REAL READ
DATA PAT: ALL ZERCS

VIIIC 3.0V

,VIH 3.0V

VIL_ 0.0V

{
vendor: Mostck 1 KX8 STATIC RAM
P/N:  MK4801P-70, MK4801AP-70 MINIMUM CHIP ENABLE DATA OFF TIME LOAD:
REV: J FOR A LOGIC 0
pate Codes: 8015, 8033 MIN.
¥DEVICES: 16
—_ W.C. cquLAiIﬁfﬁusrnxauTrov(16 DEVICES)
: e Sl
S I.,:*w a~4t5ou..-
N = L.
~~~LM =T
- , ‘,_J rl 0 S
%DEVICES ’”*‘T*‘Z"T"“f‘*‘f””jﬁ‘
RENSE SRR BN
Rkt g peme s
: M 1 v i
AN R SR
: EaN BES RS
} g AT S
0 v : | 1 R +
5 10 15 20 25 30 35 40 45
TIME IN ‘NANOSECONDS
AVERAGE T
VERSUS V| CEZO
DN U o _ ‘__*:
TIME
(NS)
]
!
i
4
TIME
(NS)
y
-00 -S40 20 AT T T TR T T TN v
TEMPERATURE (CASE) IN °C

ot e mcitmnit i ar B -

Coxe x b’

e A A

Py




Vendor:__Mostek IKX8 STATIC RAM By _AT/RM Date  10/80
P/N:__MK4801P-70, MK4BOlAP-70 MAXIMUM CHIP ENABLE DATA OFF TIME LOAD: fig. 6 —
REV: _ J FOR A LOGIC 0 ADDR PAT: SEQ. READ
Date Codes:_8015, 8033 Tepzg MAX. DATA PAT: ALL ZEROS
#DEVICES: VIHC 3.0V
—16 W.C. CUMULATIVE DISTRIBUTION (9 DEVICES) VIH -3—%7———
00+ , e —t- - y v v A4
! :E '7:9"-‘.“' J'ri*:ﬁ ;*;—F_{_‘";f =l VIL 0.0V
907171 UREE RN i e
80P : inaugass
70
% 60
%DEVICES
, WDEVICES H
40—
. 3040 ° ——
20 e i
- SRR u i
10 T R
okt ISEENESEENEERAS N
20 25 30 35 4
TIME IN NANOSECONDS
AVERAGE T.... MAX.
VERSUS V__
; Y T
T 7 N
T T T [t
T e
e B L2
! Hll L.
JP
o> 2.
. S
NS SEENE B b
T N -
i R
1 INEREEE N
1 IR
; R ‘ ; i
SRR Eeanafecestuas EaaEE
f[ e t *
5.00 5.25 5.50
V.. IN VOLTS
VERSUS TEMPERATURE

TEMPERATURE (CASE) IN °C

eabivian —




‘ oA
3
Vendor:__Mostek 1KX8 STATIC RAM By AT/RM Date  10/80
P/N:_ MK4801P-70, MK48OLAP-70 MINIMUM CHIP ENABLE DATA OFF TIME  LOAD: fig. 6
REV: J FOR A LOGIC 1 ADDR PAT: gEQ. READ
Date Codes: 8015, 8033 TCEZI MIN. DATA PAT: ALl ONES i
¥DEVICES: 16 VIHC_3,0v
_10-—()—— W.C. CUP‘FULATIVE DISTRIBUTION (5 ‘DEYICE‘S) ~ VIH 3 gy 3
E -1 g eIl o0y
90 iem=l 1 iR . {
80 Flag {5576 1
1 TSRO R
70s” ! M o
60 = 2aas j‘_ 4 i
- -4 i i
$DEVICES (|~ T T ;
40 e T 3 . " : R j
RGN JEDEET I D :
. T T
30 =
20 r i
104 { 7
F o | | | 35‘ 40 45 '
IN ZNSANOSEC(,JONDS
\;\EV:;;\SGEVTCEU MIN.
25 S< — ,

T e T

TIME
(NS)
P L +—+ : A
5 - - - .
I I S T o
N Ty T e S
Y R e e aey fesagaan s Ruy mass
a.50 4.75 5.00 5 5.50
v IN VOLTS
cc
s TIME
(NS)

-60 -ab T b TR T TR e s 1o
TEMPERATURE (CASE) IN °C
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Vendor: Mostck 1 KX8 STATIC RAM By AT/RM pape 10/80
P/N: MK4801P-70, MK4801AP-70 MAXIMUM CHIP ENABLE DATA OFF TIME LOAD: fig. 6
REv:-f;'-"'—“‘*"' FOR A LOGIC 1 ADDR PAT:_SEQ. READ
Date Codes:_ 8015, 8033 T MAX. DATA PAT: ALL ONES
#DEVICES: 16 CEZ] VINC 3.0V
_— W.C. CUMULATIVE DISTRIBUTION (16 DEVICES) v
e 2 . VIH 3.0V
100 A 1 i anib T _J{ e MY
N Nl O DI I AR S SRS (D HESE IR Ivegt i 2 O AV 2
90 rWU»v - -
80 = 12500 T
: T e
7047 ERSSERRRE
60 s Eoan
%DEVICES 50 R SARaN 71AFT
0 N Tt —r
. : Jpessannany
30 5 o8 11 T
: * 1 R —
20— - T — -
Boraiy g shnsuhiiauluganntnns
104 PeRES 4 St i { T4+
0P7_fT_> SRS EERRDNRS DGR RN S NBE i B
5 10 15 3 45
Tﬁ?ﬁ IN %JSANOSECOUNDS 3 40
AVERACE T MAX.
VERSUS v_CEZ1
25 — - e

TIME
(NS}
, DR B
4.50 1 .00 T 5.50
Voo IN VOLIS
TIME
(NS)

o0 Te0 <130

TEMPERATURE (CASE) IN °C
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Vendor:_ Mostek 1KX8 STATIC RAM By AT/RM Dare 10/80
P/N: MK4801P-70, MK4801AP-70 OUTPUT ENABLE ACCESS TIME LOAD: fig 6
REV: J T ADDR PAT: SLDIAG
Date Codes: 8015, 8033 OEA DATA PAT:
#DEVICES: 16 VIH .0V
-_— CUMULATIVE DISTRIBUTION (16 DEVICES) ViHC_gTW‘—
100 DI HN L vl o
90 AL BN -
e gt ey e
80 e
- e (8 Bl CES R RES S EEt s oee g Rake :
7047 i § T Attt 2
: 60 RSN £ SR | SNSRI IS PR S IR S .
; %DEVICES 5 !*—h‘.f_- -:_,, — O Lt b ;]{ ’ ‘ﬁﬂ ¢
g - i
i
. =
.
b
A
TIME IN NANOSECONDS
AVERAGE T, E
VERSUS vcc i
3
|
TIME ;
(NS) :
1
TIME
(NS)
LG0T TN TR T 00 g0 vido
TEMPERATURE (CASE) IN °C
!
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Vendor: Mostek CIKX8 STATIC RAM

By AT/RM Date 10/80
. ’e L. &/ Y . < -
P/N: MKASOLE-70, MKABOLIAP=70 \;xyyim oUTPUT ENABLE DATA OFF LOAD: F1g. 6
REV: _J TIME FOR A LUGIC 0 ADDR PAT:

Date Codes: 8015, 8033

MIN.
¥DEVICES: 16 “oE

1002~y e

T

L M
i
A heinal
AT
1
1 T1
{ i
%DEVICES EREan
T T T r
Saaknan +
i TT T
T 1 Y
: T T
1 T T
1 I 11
1 1
5 30 25 30 35 40 5
TIME IN NANOSECONDS
AVERAGE £, 0 HIN. .
VERSUS V. '
;
;
! J
AI
A
3
TIME ;
(NS) !
l R
Bl neNy :
)
3
;
:
TIME !
(NS)
POV Ul RO

. . - e x,p. e
B S S T flfijt'.-.;A

-.‘( NI SN\ N S -—-—4-—-—-5—‘—‘———-3 i
) +20 +40 +60 +80  +100 +120 +140

TEMPERATURE (CASL) IN °C

SNSRI ESIEY S
-60  -40 -20

24




b
‘
i

T

| Jund SSAN SOOI IR QU b
-60  -40 -2‘0 T A T T T T T oy i 1o
TEMPERATURL  (CASEY IN °¢
25
e n el b km A aaod S i = - et

Vendor:

REV: J FOR A LOGIC O ADDR PAT: SEQ. READ
pate Codes: 8015, 8033 TOE MAX. DATA PAT: ALL ZEROS
#DEVICES:
DEVICES 16 W.o CUMULATIVE DISTRIBUTION (9 DEVICES)
100 = . o ;
90
80
7087
60
VI -
%DEVICES 50
40 T 7
* iaes
T 1T
20 =T
T
10 ‘¥
T v H R
0 20 25 30 35
TIME IN NANOSECONDS
AVERAGE TOEZO MAX.
VERSUS vcc
TIME
(NS)
§hoT
VCc IN VOLTS
VERSUS TEMPERATURE
D A
STl
i
TIME Lol
(NS)

Mostck 1KX8 STATIC RAM
p/N: MK4801P-70, MK4801AP-70 MAXIMUM OUTPUT ENABLE DATA OFF TIME LOAD: fip. 6

By_AT/RM Date_10/80

. O PN .. .
R . R T T O




Vendor: _Mostek 1 KX8 STATIC E\j N . . By RM/AT pare 10/80
p/N:MK4B01-70, MKABDIAP-70 MININUM OUTPUT ENABLE to DATA UFF TINE |(rr——fy,'c ——
REV: J FOR A LOGIC 1 ADDR PAT: SEQ. READ
Date Codes:8015, BOI3 Topzy MIN- DATA PAT: ALL ONES
#DEVICES: T8 VIHC 3.0v

W.C. CUMULATIVE DISTRIBUTION (9 DEVICES

B EaEee e

LVIH 3. 0v
VIL 0.0v

-y

%DEVICES
:::.H‘,.,_. =
LT
5
AVERAGE TuEZl MIN.
VERSUS V
CcC
TIME
(NS)
IR S
P
4.
TIME
(NS)

T TTIR T TR TTOR T 00 T 120 Y 1do
TEMPLRATURE (CASE) IN °C

-20
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Vendor: Mostek

P/N:_MK48Q1P-70, MK4801AP-70

REV:
Date Codes:80}5, 8033
#DEVICES:__ 16

1KX8 STATIC RAM
MANTAUM QUTPUT ENABLE DATA OFF
TIME FOR A LOGIC 1
t MAX.
0EZ1

By AT/ Date 10/80
LOAD: Fip. 6

ADDR PAT: _SEQ, READ
DATA PAT: ;

Pt Reatey SH ot s

I TTIGASE T

3 - S SO S S S IS
i put Rems soote

*

%DEVICES

+

1

T
A S B BT e
T

t
T

> i g

RNOSEE8NDS 35

AVERAGE tOEZl MAX.
VERSUS Vcc

TIME
(NS)

[ p—y

e

JAPUI R U N SN

TIME
(NS)

- KO - 4 el
U ol AR e eHU + LU0

TEIMPTEATURL (CASEY IN °C
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Vendor: Mostek 1 KX8 STATIC RAM By AT/RM Date 10/80
P/N:_ MK4801P-20, MK4801AP-70  MINIMUM ADDRESS DATA OFF TIME LOAD: f4g. 6
REV: 7 FOR A LOGIC O ADDR PAT: gEQ, RFAD
Date Codes:_gg15, 8 MIN. DATA PAT: all ZER
"DEVXCES:———Jﬁ—————?33 CU“ULYYT$§OD[STRIBUTION (9 DEVICES) vIHC g =
COMALUE DSy O IS v Sor
...... SEE L LR SaE :
PEL o] #2556 1 i1
JT T Ty T I —
B . A
T -
B I LAV R
%DEVICES i
P
H N
T T Tt
e | T
IEEREREEN iNEa
T 1 T g
T : . 1
! H
{ T
i T T 1
0 25 30 5 4 4
TIME IN NANOSECONDS
A T
25 <€ - a8 O
= £
T
i
T
[ : = ]
TIME poee
N
(NS) 10 -
Too
P o
1o
S —
VERSHS TEMPERATURE
25{7 Lo JR A
TIME
(NS)
A R
P IO

$ e g b e
-60 -44 -20 4 +J0

SOV
A CENRE sty

TS T TG b w10 v1do

TEMPLRATURL (CASE) IN °C
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Vendor: Mostek 1KX8 STATIC RAM By AT/RMDate 10/80
P/N: MK4801P-70, MK4801AP-70 MINIMUM ADDRESS DATA OFF TIME LOAD: f.. —
REV: 7 FOR A LOGIC 1 ADDR PAT: SEQ. READ
Date Codes: 8015, 8033 T MIN. DATA PAT:_ all ONES
#DEVICES: 16 Azl VIHC 3 _gv
_— W.C. CUMULATIVE DISTRIBUTION (5 DEVICLS)
100 = . : e VIH _ 3.0V
PR e ... boame e A:._.,.L:_j VIL 0 OV
90 .
80
70
60’
DEViCES I
$DEVI 08— :
40 —— —
T T i .
M . NS .
P 30 I h! ‘ri‘r' S EbaNsEen -
20 o T ‘ - am
+ ™ 1';1 - T"ﬁj%ﬁ* T- 1 L
i ) 1 i T T N 11 i T
1042 + ‘fr {% - T LI___ humsan ; 1T +
o™ T - T Pt et 1 T T
5 10 35 40 45

20 25 30
TIME IN NANOSECONDS

AVERAGE T

MIN.
Azl
VERSUS V.o

TIME
(NS)

TIME
(NS)

1 =
i R ..,'!. Tl ) ‘ J
4 -y Py i 4
.60 -40 -20 0 T 0 TN T TS0 00 120 +1do
TEMPLRATURE (CASE) IN °C
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Vemdor:  Mostt ARAn SIATIC BAM

— by_az/ie Pate 10/80
PoN MR4S0IP-T, MES ] ADNALSY SERUP TIML BFTOLL CE LOAD: 3y,
R ; T ADDR PATT propoe
Y Uit BATA PAT:
VIHC 3.0V
3.0V
0.0V

L CUMULATIVE DISTRIBUTION (lo DEVIUES)

SDEVICES

AVERAGE
AVERACE €, o

,YERS,US \»’L.C_

O I

5.50

X - ! g
. s | s
Sy : . . - ’
Ll o iIIiiligTiilulls ;
2N §TT TR TG T T TN 1o 3

TEMPERATURE (CASEY IN °C
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Vendor: Mostek
P/N:_MK4BO1P~70, MK4801AP-70
REV: J

Date Codes:g015, 8033

X2y 97

#DEVICES: 16

W.

. b

IKXS STATIC RAM By \1/u  Date 10/80
ADDRESS HOLD TIME AFTER CE LOAD: b
. ADDR PATT piair
AHC DATA PAT:

W.C.

CUMULATIVE DISTRIBUTION (9 DEVICES)

lOO'f*—-'ﬁ—-—-—’v—— T T T

VIIiC 3.0v
— VIH__3.0v
USSR RREETEEE RESEEE SR I AN

%DEVICES S
R
(DL ST e
)
]
.
]
20 25 30 35
TIME IN NANOSECONDS
en Ay
AVERAGE T, .
VERSUS V_.
TIME
(NS) e “"i‘xel‘
EN T
Vee IN VOLTS
_VERSUS_TEMPERATURE
TIME
(NS)

[ SEBRREEENE
S60  -40 220

LIl iy T,
+J0 ik ‘mi u,() ,100 120 +1430

TLEMPERATURE (CASE) IN °C
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Vendor: Mostek INX8 STATIC RAM B
—_ IR A SASILA S ) y Date
P/N: MR4AB0LP-70. MK4BO1AP-7u  DATA TO WRITL SETUP TIME Lof‘ur;zm— 10/80

REV: ] ADDR PAF A DALC

Date Codes: 8015, 5033 hsw DATA PAT:
#DEVICES: ie

ph oo

%DEVICES ,
‘ L
A

]

t“

;

4y

1

4

3 A 7 g 0 :

TIME IN NANOSECONDS

AVERAGE CDSW |
VERSUS V i
ccC o
10 v

t

1

i

TIME !

(NS)
]
TIME

(NS) i

]

!

1]

RRRRE R s
.. A S RO A SOy P S,
[ SN Sy S ! M s
I £ R R TR RS | | BTN RS RS VA RPY L TIPS V.1

TEMPERATURE (CASE) IN °C

IRV




Vendor:__Mostek 1KX8 STATIC RAM By RM/AT _ Date 10/80
P/N:MK48QLP-70, MK4BO1AP-70 DATA HOLD TIME LOAD:
REV: I AFTER WRITE ADDR PAT: _praruc
Date Codes:g0]5, 8033 T DATA PAT:
#DEVICES: DHW T 30w
e W.C. CUMULATIVE DISTRIBUTION (16 DEVICES) vIHC
100 e _ VIH ov

904"

7

80
70s"
60
VICES
%DEVIC 50
-
30
20 . i xd ; I R
10477 L I e IR L B I
BEANEE RN R
0 12 10BN NS DR R
-15  -10 - 0 +5  +10  +15
TIME IN NANOSECONDS
AVERAGE T ..
+10 VERSUS V.
TIME
(NS)
e d
5.00
ce IN VOLTS
VERSUS TEMPERATURE
DO D IS S Y T 1
- CoyH u o
TIME
(NS)

SN S SR R S
[ SN VST DU SN S S S S UGN SRR S
.60 .40 -20 T T T TR TG v 1e0 w10

TEMPERATURE (CASE) IN °C
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Vendor: Mostek

IKX8 STATIC RAM

— By aT/RM _Date 10/80
P/N:MRABO1P-70, MK4BO1AP-70 WRLTE PULSE WIDTH LOAD: e 6
REV: J T ADDR PAT:
Datc Codes: 8015, 8033 wD DATA PAT:
#DEVICES: N VI

_;EifL—__.. ATIVE DISTRIBUTION (16 DEVICES) VIﬁC-laﬂl——
T T T T v
9011;.-55%1/{ SREORSRESREES IR R RIE L LI
[4”..%..“ FUURE L o 55
80+ [RTSN TN QrevEuel i S
Es1 [ERsiutes
A gy
o B T
%DEVICES 1 SIS e
i 44 I 3
. i bent ;
AR RN :
Ty hk’xx{ +
T 1
T T
PR
LLL}JM ! 1
) L4 1 1
0 : : : [T T7 1 1T
5 10 15 20 25 30 35 40 45
TIME IN NANOSECONDS
AVERAGE Ty,
25 VERSUS V.
TIME ey
(NS) Lot : )
Ry
25
g5 1]
I I
Tt L
T
0
SR 1
.00 5.50
Voo IN VOLTS
TIME
(NS)

gl _A,t’) .

\ =20

TEMPERATURE  (CASE)

§
+ 30 +t

34

IN °C

R Y - VN

e n




Vendor:

Mosteck 1KX8 STATIC RAM By AT/RM Date 10/80
P/N: _MK4801P70, MK4801AP-70 MINIMUM WRITE ENABLE DATA OFF TIME LOAD: fig. 6
J

REV: 3 FOR A LOGIC O ADDR PAT: SEQ. READ
Date Codes: 8015, 8033 T MIN. DATA PAT: ALL ZERQS
#DEVICES: 16 WEZO VIIC_3.0V
oo W.C. CUMULATIVE DISTRIBUTION (16 DEVICES) VIH 3ov
- 4VILT 0.0V ~
904 |
‘__._A_+_._.~-—A7 e - -
80 B .
60|7 =z — T T T
\' D IDIARE [9S REREREI A S .
SOEVICES (|7 '::iji*L‘“'* ; =
40 " - S f
304 0 R e
208 . L
} Y N
04 b e (.
: S e R e
0 o 15 % I %0
TIME IN NANOSECONDS
AVERAGE T, MIN.
VERSUS v WEZO
U S S
TIME
(NS)
TIME
(NS)

P - N
.- e

.« . P .. o L
TN TR T A TS e ido
TEMPERATURE (CASE) IN °C
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Vendor:

Most 2k

1hX8 STATIC RAM

P/N: MK4801P-70, MK4801AP-70 WRITE ENABLE DATA OFFTIME
REV: J
Date Codes: 8015, 8033
16

4DEVICES:

%DEVICES

TIME
(NS)

TIME
(NS)

Tugzo

W.C. CUMULATIVL

FOR A LOGIC O

MAX.

DISTRIBUTION (9 D

By AT/RM Date 10/80
LOAD: fig. 6 —

ADDR PAT: SEQ. READ
DATA PAT: ALL ZEROS

e —

VIHC 3.0V
EVICES) VIH —3.0v__
a2 b oLov

14
1
=
-
T
vv‘ - * T
A
T 1]
B 11
BEREEA
' I i :
T i 1 |
5 0 2 0 0 5
TIME IN NANOSECONDS
AVERAGE T, MAX.
VERSUS v _WEZO
25 S G U SN = ——aan
B :
Il 4-12 ¥
—F25°C
— s5he
Tt
T ‘Tj‘
JEEENS
l
=
e ;IY4
- : : -
e e e e A
T e
50 4.75 5.00 25 5.50
4.3 V.. IN VOLTS
€C
VERSUS TEMPERATURE

UURDUY VRPN S

A ——

0ﬁf—>&%
TEMPERATURE (CASE) IN °C

'

Ve

D R

“80 <100

‘0]}0 ‘ 01j0




Vendor:
p/N:  MK4801P-70, MK4BO1AP-70
REV: J

Date Codes: §g]§, 8033

#DEVICES:

S$DEVICES

TIME
(NS)

Mostek

1 KX8 STATIC PAM

FOR A LOGIC 1
TWr.'Z.l

— H.C. CUMULATIVE DISTRIBUTIO\ o DEVICES)
s}
4
4
b =
uasa -
: ,{ + { At 1 - T :
1L a0 i o A s EBE RSN NSRS i
N il T H v T T b
N esssssasasagnses r*ml e T
5 1
10 3 Tﬂ?& IN?NSANOSE}.OOVDS 40 43
AVERAGE T,_, MIN.
VERSUS V__

EDUDU J W
5.00
Vee IN VOLTS

VERSUS TEMPERATURE

e :o% T TI00 T i0 1o
TEMPERATURE (CASE) IN °C
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By AT/RM Datc _10/80
MINIMUM WRITE ENABLE DATA OFF TIME LOAD: ¢ 6

ADDR PAT: Spo WRITE
‘_ALL ONES

MIN. DATA PAT:

VIHC 3 0v
VIH

R S P VR TRV AT SO INPUUN W S




i
{
vendor: Mostek 1KX8 STATIC ljv\M By AT/RM Date 10/80
P/N:_ MKA801P-70, MK4801AP-70 MAXIMUM WRITE ENABLE DATA OFF TIME  LOAD:_ fig, 6
REV: g FOR A LOGIC 1 ADDR PAT:_SEQ. READ b
Date Codes:_ 8015, 8033 T vAY, DATA PAT:_a)1 oneg I
. WEZ1 04
YDEVICES: 16 W.C. CUMULATIVE DISTRIBUTION (16 DEVICES) VIHC 3.0v !
. - W Ia & ) T e k]
100 g ey =TI e g e B g S VIH_3.0v
I,‘., - - . I . PR A R :: VIL 0.0V 3
901, S : . v =d4.50v 101 T 11
A__,.,.‘.,,_ [ I [EEEEEE N SN _ o :_..,_I_. 0
80}_.,, DG S N .,.TCASE'..tl_.Z}‘g;‘_.{ H
YL SR Eatrl TR VIV DI SN TZJ;:l;Eiii ;
! 3 i iy
60r — i I T 1
%DEVICES ORON N A OSSR A N 3
S0+ 100 DA O SR DU I 08 DU SR SO B b
: RS BESRA RSN BRSNS SRS S 5}
40 » 1
. e e t T 1
e ;g
. . ' I , v ]rr ‘,
b : t -+ . R hER Y et 1 L
i T : o RN RSN NS .
e ?"I'Jﬁ T 7 M T + T "
Obffr'w‘ 144 ,i» 'T“"E Semas _]'__1 = ?
> 10 > 1t v fRxosedvos 2 40 45 T
N 13
AVERAGE T, MaX. ;
VERSUS V__ .
2
1
]
TIME
(NS)
i
| 4
TIME
(NS)
DR RwEN
.eaa __4._.,,_4:.4

L

TR0 T TI00  ~120 +ido
TEMPERATURE (CASE) IN °C
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S T e

Vendor: Mostcek 1KX8 STATIC RAM By AT/K4 Date 10/80
P/N:_MR480Q1P-70, MK4BO1AP-70  WRITL PULSL LEAD TIME LOAD: _ fig. 6
REV: ) T, ADDR PAT: DUALWC
Date Codes:_gQ]5, 8033 WPL DATA PAT:
#DEVICES: 16 VIHC 3.0v
100 VIH 5.0V
VIL 0.0V
90
L -
60 T
%DEVICES 504 :
- e
40 1
304707 SRR } 11
20 —h : e
- R A T 1
4 + * T T 11
104775 g A . , REsa
0 : T . : s = 1 JRB R
10 20 30 0 50 (U 0 0 100
TIME IN NANOSECONDS
AVERAGE TWPL
VERSUS V
50— €<
TIME
(NS)
TIME
(NS)

o
i

T T
o~—--o—~-—~6—*—-—- R ot Taa e T ¢
60 -40 220 ‘2‘() 740 o(fO *8.0 +1

TEMPERATURE (CASE) IN °C

39

0

150 +Tdo
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i Vendor: _ Mostek 1KX8 STATIC RAM _ By AT/RM vate 10/80 .
P/N: MK4801P-70, MK48O1AP-70  ADDRESS HOLD TIME AFTER WE LOAD: fig. 6 :
REV: y L ADDR PAT: RCGAL
Date Codes: 8015, B033 DATA PAT: :
#DEVICES: 16 VIHC 3.0V

W.C.CUMULATIVE DISTRIBUTION (9 DEVICES) ——
: e , —— VIH___ 3.0V

QO e e e
1 ! VIL 0.0V

B R R

P

dgnd g d s

%DEVICES

v

14

AVERAGE T
VERSUS vchW

TIME
(NS)
) . 4.75 5.00 5.50
4.30 Vee IN VOLTS
VERSL}JSJ‘_E?iPERATURE
TIME
(NS)
|

et T e B e FOI e T 1 ”*—**“‘“?
.60  -40 20 6 oS Y Joh c0TTA00 f120 «1do

TEMPLRATURE (CASEY [N °C




i
Vendor: Mostck ‘ 1KX8 STATIC RAM N By / Date 0
P/N:_MK4801P-70, MK480IAP-70  ADDRESS SETLP TIME BEFORE WE LOAD:
REV: J ADDR PAPT o———
Date Codes: 8015, 8033 Casw DATA PAT:
#DEVICES: 16 VIRC
T W.C. CUMULATIVE DISTRIBUTION (16 DEVICE Vi~
‘ S RERERaS: SReE | VIL 0oy
<_ﬁ%J
4
O T
X
%DEVICES IBam
1 : .
A —
I SE S
T
! — T
i : SEERRE B ] 7
10 L f -t T TﬂﬂJ t T T
enunss; - BN EEBEE ISSEVESEN] »
-15  -10 0 5 1 15 2 25
TIVE 1N NANOSEZONDS 0
AVERAGE t, g
) VERSUS V_. i
- |
L TR O ‘,]
T I N
4 - | "{I :
—ptep
TIME Heoe s
(NS) e e 24
. lf .‘-._::;- ey
g T3
T N T . R
‘ fpssssusyspasssouscytest
4.50 4.75 5.00 5.25 5.50
V.o IN VOLTS
'
TIME
(NS)

R IS OO RanS OB
Sheal

-60 .40 220 0 02‘0 0“‘” + ‘U 80 +100 +120 0130
TEMPERATURE (CASE) IN °C

S S S
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I S . - AR

t ~
i
Vendor: Mostek o LKAS STATIC KAM By AT/RM Date 10/80
P/N: MKABOIV-70, MRABOLAP-70  CHIP' ENABLE TO WRITL SETUP T1ME LORD: e, 6——
P IE—— Tepw ADDR PAT: _RCGAL i
pate Codes: 8015, 8033 DATA PAT: :
#DEVICES: 16 e VIHC 1. !
S E— W.C. CUMULATIVE DISTRIBUTION (9 DEVICES) VIH %‘é— ‘
00 . it bbb A 3.
! : ! - ‘t*ﬂ**r*f:7VIL 0.0V
903111t prrH T
80 ! ivsiionnin
B S
il S
60+ L i
SDEVICES (111l R
. 40[' ot :
wy .
Mt g ‘
20+ 12 T
oz oemebg g e 4
v SESERREEpd duw
[ e s T T 1 ;
[ 10 20 25 R 0 5 3
TIME IN NANOSECONDS
AVERAGE T,
versus v CFY
25 - ,
e i
I
TIME
(NS)
1
% VERSUS TEMPERATURE
TIME
(NS)
[ ) :T:é:_, .
0T T80 Y60 120 »1do !

TEMPERATURE (CASE) IN °C
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vendor: Mostek 1KX8 STATIC RAM 8
—UsteR 2hAG DFAl L A ygmu Date _10/80
:é; bméBOlP-?O MK4801AP-70 OUTPUT HIGH VOLTAGE ngg Ar
A [ 59”2 XY
Date Codes 8015, 803 8033 V(JH DATA PAT: v
#DEVICES:
—;ﬁf—————-— W.C.CUMULATIVE DISTRIBUTION (16 DEVICES) Vf:C—~%a%%r—

l::* Bslie R et

%DEVICES

Tt NS RN :
g l‘,,.L_A,_,—. _._,_.At] DTN -

oA AL i

.5 1.0 1.5 2.0 2

] 3.0
V.. IN VOLTS
OH

AVERAGE VOH

VERSUS Vee

v

OH

(VOLTS)

5.00
Vo IN VOLTS
___VERSUS TEMPERATURE

Vo

(VOLTS)

. . - ‘ .-
. ——— e ot e 4
ST TN ;Tﬁo T v do
TEMPIRATURE (CASL) IN °C
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mm o e

o r—p——— ——

ik,

Vendor:  Mosteh TRXS STATIC KAM

S By RM/AT Date 10/80
P/N: MK4801P-70, MK4B8O1AP-70

OUTPUT LOW VOLTAGE LOAD: _Fig 6

REV: 3 VOL. ADDR PAT: HOLD XY

Duate Codes: 8015, 8033 DATA PAT: All ZEROES

ADEVICES: 16 VIAC 3.0v
................. . ..,VIH 3.0V

CofVIL 0.0V

%DLVICES

P

SRR P e
.z =25 3 .35 .4 45
V.. IN VOLTS
UL
AVERAGE \OL

VESHS Yee

\,'Y
(VOL13)

- "iﬁgb' I e N YT 5.50

V.. IN VOLTS
VERSUS TLMPLRATURE

. ; A

v_oIN
OL.P

voLTS

SRS SRS S e i
-(fu -4'0 .z‘u (') ~:'o A aly 50 +100 +120 730

TEMPTRATURL (CASL) IN °C

..... . ee b oemaiaas
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IKX8 STATIC RAM

!
s
:
! Vendor:__Mostek
‘ P/N:_MK48QIP-70Q, MK48QLAP-7Q

By AT/RM __Date 10/80
LOAD: wong

ADDR PAT: SEQ. . SEQ. READ
DATA PAT: {KBD

REV: . SUPPLY C(URRENT FROM vcc’ READ MODE
Dagc "Codes:8015. 80° 8015, 8033 ICC
s *DEVICES: _ g 1
g CUMULATIVE DISTRIBUTION
3 100 :
‘ RSN ST RSN RIS BN - o
; 904 :. Sl DOSBEE DRSS otte i
T % Ees Batiit 353 s
j 704, el X ;Lces}*/.
| woL R ISR DY
‘ “DEV — I
! WEVICES (L
a « 40
30 4
P 20+ =2 :
r * et +
| 10 1 - _,¢+#,F‘““L' " 1
4+ by B e H
0 ! T IR S RSN 1T
10 20 30 40 50 6 7 g 90 10
1 (mA)
cC
AVERAGE [cc
VERSUS V.
I {(ma)
cc
.00
’ Voo IN VOLTS
VERSUS TEMPERATURE
oSS TETTERY B
I, (n) T
PEuee e \U-N
T

TEMPERATURE  (CASE) IN °C

et M i o

o
..-‘*.f.

B SRR
ST TR ‘ﬁ) o0 .10 0130

VIHC_ 3.0v
VIH_ 3.0V

CiVIL . op,ov




snidlor: Mostek LKX8 STATIC RAM
ch}or oste _ STATIC RAM By aT/RM Datelofeo
P/N:MK4BO1P-70, MK48O1AP-70 suppLY CUKRENT FROM V., WRITE MODE  LOAD: _NONE
REV: J ’ ADDR PAT: SEQ WRITE
Date Codes:8015, 8033 ce, DATA PAT:
#DEVICES: 16 v
CUMULATIVE OISTRIBUTION v%SCQLJBL——
1007 e A e e i
LA v
, %DEVICES

AVERAGE I
cc
VERSUS V.

5.00
IN VOLTS

VCC

VERSUS TEMP

L I —

N0

TEMPERATURE (CASLE) IN °C
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vendor: Mostek

P/N: MK4801P-70, MK4801AP-70

REV: J
Date Codes: 8015,8033
#DEVICES: 16

CUMULATIVE DISTRIBUTION

JKX8 STATIC RAM By_AT/RM Date_10/80

SUPPLY CURRENT FROM V__, STANDBY MUDELOAD: NONE
cc ADDR PAT:NONE

Tee DATA PAT:y

100 $——r -

40 50 60 70 80 90 100
1 (mA)

AVERACE L
cc

VERSUS V..

FEP N (RN

52007
Vee IN VOLTS

L1 SIS
s
%DEVICES
0
10
100
1
cc
(mA)
100
1
cc
(ma)

el iy
+20 +40 +0

TEMPLRATURE (CASE) IN °C
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APPENDIX II

2KX8 STATIC RAM




€10/80
‘_BCGAL. _
VIHC
VIH 3.0V

By pusar Dat

£ =
R : S
Sxg HHE A :
[=} 4 - {1 4 -{.4 o
323 @D R S
THEE Reavinssnly s
o RENER NN - ﬁ 111 :
O 1 W
- 1A t —
ifys iiifan)nan -
11 (NN RREA
© o 1 ST T e I
3 ~ lo
=1 z —~ - - C I
1] o - v +
— 172) ﬁ - ——- w
5] [ g =1 }_ —} 4 [~4 —
2 > o Z ) ] =] ™)
=10 @ SO 17 T n > =37
Z — [
2> 1— 9 5] T 21 3 o <
2| g a9 o ST 2 I + U
TR 2 & TN :
— - [%2] . i 3
Tw v & S22 w3 St tlez o o oA
E|x 2 et TR NRB Ll TE =
= [ W_ = MR vy, » + =
23 wi Y ®’ s
3 — L7 -~ o
x|a > ow # 11 T &2 o &
> e 5 ; 1
< w
%_M = 175 . 4 111 u S E
: 2 HHIT 2
o IRas [l
=) ! N o
e
’ apy
o : ; =
L v
SRS Re RN
— . o
Q o L ! _ St o
¢ l e <
s -
i |3 A g
N
'ﬂ ’ » 14 _ o
vy (=) o '
F4ES e w
= 0 4
o .. “
. .M% w W~
g A998 = ga =2 4
.@.. Ca s - -z [l
2> ew 4 =<
L N .o - M
>Saadaw 3
]
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Vendor:_ Mosteh ShXB STATIC RAM By \I/RM  Datre 10780
: MRASU 2 S
P/N~____l§ir_______ RANDOM 8RITL CYOLE T IME LUAD: Lig. b
REV: S v ADDR PAT:  pyALWG
pate Codes:sU. 31733 W DATA PAT ]
¥DEVICES: =2 VIHC 3 v

100s—= e g ceee = — VIH 3 00

,,,,, SRR RERRY AN B i VILT oov

ey e s

90
80s—
70
60
VICES
SDEVIC 50
N : . [}
Gﬁxi 1'_"”L'j{"’v DR DD B R T i
20 40 60 80 100 120 140 160 180 '
: TIME IN NANOSECONDS :
.r\\'lili.\(}}i tl\’C
VERSUS V.
;
TIME P - IO :
(NS) 100 = coe o e ey +125°C
I el et a— RN
T et ] -35°C
m— ———— Q_-‘ B
e IR
4.50 4.75 5.00 5.25 5.50
Ve IN VOLTS :
;
;
TIME
(NS) :
’
1

""" L_.'.Z,IL_L.'..I._.'L,A.*
+ 20 30 +00 +50
TEMPERATURE (CASE) IN °C

50

VI SO A S Y

Baiia e i -~ PR TP e e oty i o " . Jrr——




vendor:  Mostek 2KNS STATIC RAM By RM/AT _ Date 10/80
P/N:MK4802P/-1/-3 ADDRESS ACCESS TIME LOAD:  FIG 6
REV: A T ADDR PAT: ADCOMP
Date Codes:8022733/31 Ad DATA PAT:
#DEVICES: 72 . VIHC 3,
P CUMULATIVE DISTRIBUTION VIH-%—%%——-
T Pl < S SIS DN IN VIL_o.—g
1 N 1, Ky
904 I I l/” / RERIHN il Lol o
80 - P T P S Ve CaERE R S
- -+ B e B et
"‘ﬁ: ‘—r_{ RuBsl
R B I :
* 1
%DEVICES RS e
a1n s
. T3P Heed
1o ’
< ; ] 1 !
t Ty T
T A T
H I T
; i MR AV M It
! TR e e e ] ‘
eanssans AT T 1
50 00 150
TIME IN NANOSECONDS
AVERAGE T, ,
VERSUS V_.
- - 3 — : 1
PRSI A s
3 :
: }
— 1
RS SEERS
TIME SEE) v
(NS) — 425
A ‘—;5-50:
T !
}
N . J
: I e
i NUS PEREE
4.50 4.75 5.00 5.50
V.. IN VOLTS
cC
t
VERSUS TEMPERATURE
e O L U PG S DN LIS 14:
200
150
TIME
(NS)
100 4
|-
‘ S
5 i
Ou—

TS Y

O ———

TEMPERATURE (CASE) IN °C [
E
;
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JOP

Vendor: Mostek 2KX8 STATIC RAM B
—_—— . T e M/AT _Date_10/80
1. e WY 1D . oS oY y >
P/NT MKAB0SP/-1/- CHIT EXIDLE ACCESS TIME LOAD: 1
REV__'—-‘B'Q‘LL‘LL}‘“ ‘ ADDR m
Date Codes:_gpo2/33/31 TCI.;A DATA PAT:
#DEVICES: 99 VINC 3,0v
100 . , VIH 3.0V
et b TiVIL _o.0v
%DEVICES
AVERAGE TCEA
VERSUS Vcc
TIME
(NS)
TIME
(NS)
N

Dl
PRy a

-— el

ST RS ST M VLR T
TEMPERATURE (CASE) IN °C
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Vendor: Mostck 2KX8 STATIC RAM

B / D

P/N: MKABOZP/-1/-3 MINIMGN CHIP ENABLE DATA OFF L3A5§ 5T ave 10780
REV: S TIME FOR A LOGIC 1 ADDR PAf: SEQ. READ
Date Codes: 8022/33/31 Teezg MIn

#DEVICES: 22

DATA PAT: All ZFROES
VIHC 3, gy

W.C. CUMULATIVE DISTRIBUTION (19 DEVICES
100 o kc ISTRIBY ( _PEVIC] ) __VIH 0.0
R S - / DR pna 3 At b = VIL T, oy
. . e e e —bea - - - ] -}
o s T e AT e
p . {4 50¥+-
i N
; -
L
! Jy" N P4
i v
9 T
%DEVICES ==
- T ‘
- aua i
N BE SR T
20 ] pma s EuEn :
1065 1 5 SNRENReEnE N !
i T N H T l
ana T ‘ s T T
5 0 15 20 25 3 35 0 45
TIME IN NANOSECONDS
AVERAGE TCEZﬁ MIN.
VERSUS V.
T
Tt T
L T
et t
1 T
HS N I R
1T ) I
I T
TIME A
* i BB
(NS) > ; ,_'_:_ ol
et -
[4e)
= 1
T
! ! )
4.50 4.75 5.00 5.50
V.. IN VOLTS
ccC
VERSUS TEMPERATURE
; R S e T e SR RS
TIME
(NS)

{ + o} Ll . T ol
-60 -40 -20 RS Ry Y T NPT MPST ERFY V)
TEMPERATURE (CASE) IN °C
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Vendor:

REV: A

Date Codes: 8022733731

#DEVICES:

%DEVICES

TIME
(NS)

TIME
(NS)

Mostek
P/N: MRABO2P/-1/-3

22
100
90

ZKXS STATIC RAM
ALLINUM CHIP ENABLE TO DATA OFF
TIME FOR A LOGIC 1

1

crzl MIN,
CUMULATIVE

By pryay  Date 10/80
LOAD: 45

ADDR PAT: SEQ._KEAD
DATA PAT: _ALL ONES

VIIC 3_gv
VIH 3.0V

VIL_g.ov

)

.. -

>y

| B

froifi
10 15 20 25 30

TIME IN NANOSECONDS
AVERAGE TCEZl MIN.

VERSUS V.

'“l“”“Iﬁﬁ“‘“‘io

TEMPERATURE (CASE) IN °C
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Vendor:

Mostch

P/NT MRA802P/=1/-1

REV:

2KX8 STATIC RAM
MAXIMUM CHLP LNABLE DATA OFF
TIME FOR A LOGIC O

By RM/AT Date_j0/80
LOAD: gy

Tig. 6
ADDR PAT:_gpg READ

——
Date Codes:g022/33/31 Tekz0 MAX DATA PAT:__a11 2ERQES
#DEVICES: 9 VIHC
W.C. CUMULATIVE DISTRIBUTION (18 DEVICES) VIH — 500
1007~ T e - __3.00
PR : : C|VIL g gy
%DEVICES
TIME IN NANOSECONDS
AVERACE Tepy0 max.
VERSUS V.
: T
b Tt
J . ‘T;
i " T +
- :
TIME o .
(NS) #5125
2o,
i | e =
i 17
vor T r
M SERSReR RS
‘ 1 : B Sasasuanapon!
| I oI s
4.50 4.75 5.00 5.50
, ,
Voo IN VOLTS
VERSUS TEMPERATURE
. ERo> 1 B .
TIME
(NS)

Vo

X .

i S0

- : -

i ; i g

b e e “ia ey [P PR ,,.“..__‘;.4__;;1?—&;}

k" Sl Rl B R R s e S -4
60 -40 .20 0 +20 +40 +60 +80 +100 +120 +140

TEMPERATURE (CASE) IN °C
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P

Vendor - Mostek
P/N: MR4A802P/-1/-3

REV: A

Date Codes: B0O22/133/31

#DEVICES:

%DEVICES

TIME
(NS)

TIME
(NS)

22
T P ——

prrnn

-

JKX8 STATIC RAM
MANIMUM CHIP ENABLL TO DATA OFF
TIME FOR A LOGIC )
I(,'LZI MAX,
CUMULATIVE DISTRIBUTICN (18 D
T ey e :,:iIA_‘f, -y i

By BU/AT Date ]0{80
LOAD: gip

ADDR PAT: ¢

DATA PAT: .
VIHC 3,0v
VIH 3.0V
VIL 0.0V

TIME IN NANOSECONDS
AVERAGE FCEZI MAX .

VERSUS vcc

ST DINSRN Mo

i giiitiis
+20 +30  +060  +80 <10
TEMPERATURE (CASL) IN °C
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BB
vido
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Vendor: Mostek A X8 STATIC RAM B RM/AT Date 10/80
P/N: MK4802P/-1/-3 OUTPUT ENABLE ACCESS TIME LSKBT_FI—T'b c10/8
REV: 5 T ADDR PAT: SLDIAG
Date Codes:_8Q22/33/31 OEA DATA PAT: —
¥DEVICES:__ 22 VIHC 3,
CUMULATIVE DISTRIBUTION VIH ;%J%%--
100 - g b —— 3.0V __
- S g : = 1] e FVIL 0.0V
904 T Tl DRLYA i 7 kN RS SRS B nue ks R —
Tt b Y- 5OV
5 M ]
? }
S e 1
- R M i
ADEVICES o 3 [devices 3
- It t 1
! L
e EREN
e }
.y :
20 TR yd e 19 el
Tt 1 ; o ™
7 . i Il . 1
= S sascuesEEEmaEEIIRS %
ol 1 i IGa = T 1
5 1 0 5 30 40 5
TIME IN NANOSECONDS
AVERAGE T,
VERSUS Vcc
h A T T 1 I
I ’ |
[ 1 } 1Ll i
Iy . : . ; + } 1
-~ bt
71 | i
1]
T
TIME . 126
e T T
(NS) e -1
L4288
- + s T
Kl i 1 I 5 adl!
dadddai I BEe
T 1
i . .
: ; I
1 M 1 BB
[ I Iy
1 i A FE Rt
4.50 4.75 5.00 S 5.50
V.. IN VOLTS
cc
TIME
(NS)

- .Tﬂ,:'_..‘ e
. P N

Cadii Al L‘q
S EE I s e e coc=rs
-60 -40 20 0 +20 +40 +60 +80 +100 <120 +140
TEMPERATURE (CASE) IN °C
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P/N: _MK4802P/-1/-3

REV: A

Date Codes: 8022/33/31

#DEVICES: 22

2KXS STATIC RAM

MINIMUM OQUTPUT ENABLLE TO DATA OFF
TIME FOR A LOGLIC O

TOEZU MIN.
CUMULATIVE DISTRIBUTION
B T T R

(18 DEVICES)

By EM/AT Date LO/80
LOAD: pzp

ADDR PAT: _gro READ
DATA PAT: aj1_ ZELQE

VIHC 3 (v
e VIH 3.0V

S

! -

VIL. poov

SDEVICES

L 2
TIME IN NANOSECONDS
AVERAGE TOEZO MIN.

VERSUS Vee

03530 ~ 35 40 &5

TIME

(NS)

.00
cc IN VOLTS

TIME
(NS)

T T T e

Y80 w100
TEMPERATURL (CASL) IN °C

it vido




' Vendor: Mostek 2KX8 STATIC RAM sy RM/AT _Date_10/80
| gécr_ﬂﬁﬁﬁﬁlfl:llzl~ MINIMUM OUTPUT ENABLE TO DATA OFF Logg:;i . 6
: TIME FOR A LOGIC 1 ADDR PAT:_SFQ. READ
F Date Codes: 8022/33/31 T\ DATA PAT: ES
; #DEVICES: OEZ1 MIN. VIHC_3,0v
—"L—wo W.C.  CUMULATIVE DISTRIBUTION (8 DEVICES) ViH 38—
: : R R e T VI o
90 : SERN » RERSNEREARY NERSE —
80 ' o T ra
P | ot - e g 140 - =
) R et fl Bt S toet oot i 5 MR Pt
FRannatns S Saae ISR S BESEERERRY; T\ G
p0r— o T T e T
ADEVICES e e | i IS R s AL I s B8 B ‘
50 * H ’ T r"‘ T . T 1 T e RE 11 T
- T Pl e AN AN
40.""""7—?“\" t - b e trrtt 17 ™ 11 —+
et ey : Inn. ] B ERES
‘ 30 '%*j*H’}FV“**%“’::Ej—"T"i‘:j? MRE R T
‘ ’ MRS e o] St 41 } {
204 — guwn: ‘ T
_ ] e i !
, 1057 EAEENERE S R 1
T 1 DSOS AR e f
i eas: S EENRAESY| SRR RS )
' 5 0 15 2 753 L — %5
TIME IN NANOSECONDS
AVERAGE T, MIN.
VERSUS V.
TIME
(NS)
- e d : =+ ; T
R e E R et ol Sy RS g T
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Date Codes:8022/33/31

F P/N:_MK48Q2P/-1/-3
} ) REV:
r #DEVICES: _ 22

TIME
(NS)

AXX8 STATIC RAM

MINIMUM WRITE ENABLE TO DATA OFF
TIME FOR A LOGIC 1

Tugz1 MIn.

By RM/AT__Date 10/80

%DEVICES

Ty

T
: !

b4+ 4~

3

TIME IN NANOSECONDS
WEZ1 MIN,

VERSUS Vee

Ity
|
Tt

.

HH

1
- .
4

t

TIME
(NS)

T

43414

vt

it VP
e

taaisass

PEENE

)60 <80
TEMPERATURE (CASE) IN °C




Vendor: Mostck XS STATIC RAM By ke/AT  Date 10/80
P/N: MK4BO2P/-1/-3 MAXIMUM WRITE ENABLE TO DATA OFF LOAD: fag. 6
REV: A 331 TIME FOR A LOGIC O ADDR PAT: SEy. KEAD
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APPENDIX III
1KX8/2KX8 STATIC RAM

RECOMMENDED PARAMETER LIMITS
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1KX8 RAM - Recommended parameter 1imits

Characteristics Symbol Conditions Di;;;e M1h1m]§:i~WUnits
Qutput high voltage VOH IOH = -1.0 mA A1l 2.4 v
VCC =4.5YV
Output low voltage VOL IOL = 4.0 mA A1l 0.4 v
Vcc =4.5YV
Input leakage I Viy = 0 to5.5 V A1l | -10 +10 uh
A1Y inputs I(L)(H) | "IN
Qutputs deselected
Qutput leakage I
0(L)(H) . A1 | -10 | +10 uA
VOUT = 0.0 to 5.5V
Supply current 1/ [addresses cycling
from Vec leen . or| - {3 ™
2/ tpe = Min (read mode) 3
1/ | addresses cycling 01 140
Teeo tee = min (write mode)| 3/ mA
address stable __ ol 110 mA
ICC3 WE = vy, OF & CE Vi 3
Output short circuit IOS vCC = 5.5V A1} - 160 mA
current
Pin capacitance {all CI Vee = 5.0V AT | - 4 pf
pins except DQ )
V.= 5.0V
Pin capacitance (bQ Outputs deselected A1l - 10 pf
bQ pins) |

1/ Depends on cycle rate.

2/ Depends on output load.

Limits are for cycle rates listed in conditions column.

3/ Limits for other device types to be determined.
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1KX8 RAM - Recommended parameter limits (Continued)

s s Device Limits
. Characteristics Symbol Conditions type Win T Max Units
y
Random read cycle time tRc See fig., 6,7 01 90 - NS i
Random write cycle time tNC o1 90 - | NS ;
3 - :
F . Address access time tapd/ o1 - 9% NS §
;
Chip enable access time tCEAgj o1 - 45 NS §
. Chip enable data off !
3 time Yy 0l 5 |30 W ;
Qutput enablie access 01
time togAQ/ - 45 NS
Qutput enable data 01 5 30
of f_time toez ¥/ NS
' Address data off time tay 4/ 01 5 - NS
Address_setup time t 01 0 _ NS
before CE ASC
f
Address _hold time
after CE tAHC 01 30 - NS
Data to write setup
; time osy ol 5 - NS
Data hold time after t - NS
‘ write DHW 01 10
) Write pulse duration tWD 01 40 - NS
| .
Write enable data off 01 5 25
time tWEZA/ NS
Write pulse lead time | t o, 01 60 - NS
Address hold time after
e LIy 01 30 - NS
Address_setup time
before WE tasw 0 L
Chip enable to write
setup time tC[w 0 L 01 40 U ns

i 3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from Vg to Vgy-75mv, or from' Vg to Vg +75mv
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1KX8 RAM - Recommended parameter limits (Continued)
c fps Device Limits .
Characteristics Symbol Conditions type Tn T tax] Units
Randem read cycle time | to. See fig. 6,7 02 70 - NS
Random write cycle time| t . 02 70 - NS
Address access time taad/ 02 - 70 NS
Chip enable access time tCEAQ/ 02 - 35 NS
Chip enable data off k
time teezd/ 02 5 |20 | 1S g
Qutput enable access s
time toEAgf 02 - 35 NS ‘
Output enable data 5
off _time toezd/ 0z 20 ] NS :
Address data off time thy &/ 02 5 - NS
Address_setup time 0
before CE tasc 0z .
Ag:res%ghold time 02 20 %
after tAHC - NS
Data to write setup 0? 5 1
time tosu ™ ‘
Data hold time after t 02 10 _ NS
vrite DY
Write pulse duration th 02 25 - NS
Write enable data off
time tyezd/ 02 5015 M
Hrite puise lead time teL 02 45 - NS
radress hold time after
WE anw 02 20| -| M
: i
Address_setup time _
before WE tasu 02 0 NS
Chip enable to write
setup time teew g 02 B - M
3/ Load = One Schottky TTL + 30 pF or equivalent
4/ Disable times are measured from Vgy to Vou-75mV, or from Vg to VoL t75mv
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1KX8 RAM - Recommended parameter limits (Continued)
Characteristics Symbo} Conditions Di;;ge Mikimiézx Units
Random read cycle time tRC See fig. 6,7 03 55 - NS
Random write cycle time th 03 55 - NS
Address access time tapd/ 03 - 55 NS
Chip enable access time tCEAi/ 03 - 25 NS
Chip enable data off
time togz 03 5 15 NS
Qutput enable access
time topad/ 03 - 25 NS
Qutput enable data 03 5 15
of f_time Yoz NS
3 Address data off time tayy & 03 5 - NS
Address_setup time .
1 before CE tasc 03 0 NS
Address hold time
after CE tAHC 03 15 - NS
Data to write setup
time tosu 03 N I L
Data hold time after
{ write DHu 03 L I
Write pulse duration tWD 03 20 - NS
Write enable data off 03 5110
time tyez &/ NS
Write pulse lead time tupL 03 35 - NS
Address hold time after| . 03 15 - NS
WE AHY
Address_setup time’ t 03 0 . NS
before WE ASW
Chip enable to write _
setup time teew i 03 20 Hs

3/ -Load = One Schottky TTL + 30 pF or equivalent
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2KX8 RAM - Recommended parameter limits

S ces Device Limits
Characteristics Symbol Conditions type Win T Max Units
Qutput high voltage VOH IOH = -1.0 mA Al 2.4 v
Vcc = 4,5V
Output low voltage V0L I0L = 4.0 mA ANl 0.4 v
Vcc = 4,5V
Input leakage 1 Vigy=0to7.0V All -10 +10 uA
ATT inputs T(L)(H) | TIN
Qutputs deselected
Qutput leakage 1
O(L)(H) v = 0.0 to 7.0 V AlY | -0 +10 uA
ouT
Supply current 1/ | addresses cycling 01
from VCc ICC] _ 130 nA

2 | tpe s min (read mode) 3/

1/ | addresses cycling 0l 120
fecz [t = min (write mode)| 3/ Y
address stable = Vig 01 _ 19 mA
ICc3 WE = Vi, OF & CE Y
Output short circuit IOS Ve 5.5V AN - 160 mA
current
Pin capacitance (all ¢ Vee = 5.5V Al | - 4 pf
pins except 0Q )
' Ve = 5.0V
Pin capacitance CDQ Qutputs deselected Al - 10 pf

(DQ pins)

1/ Depends on cycle rate. Limits are for cycle rates Tisted in conditions column.

2/ Depends on output load. Limits are for one Schottky TTL and 30 pF.

3/ Limits for other device types to be determined.

87

et A s SR o o i i e i N —~



AD-A096 307 IBM FEDERAL SYSTEMS DIV MANASSAS VA
ELECTRICAL CHARACTERIZATION OF COHPLEX MEMORIES =~ BYTE WIDE STA==ETC(U)

JAN Bl A H TABER» R A MOYERS F30602-79-C-0162
UNCLASSIFIED RADC=TR=80=401-PT~1

F/6 9/2

m
z

o

202 “END
-8l
ntIC




2KX8 RAM - Recommended parameter limits (Continued)

Characteristics Symbol Conditions Di;;ge M1kimi;:x Units
Random read cycle time tre See fig. 6,7 01 200 | - NS
Random write cycle time twc 01 200 - NS

‘ Address access time tand/ 01 - {200 NS
Chip enable access time teppd/ 01 - (100 NS
Chip enable data off
time tcszi/ 0 5] 35 NS
Qutput enable access
time topad/ 0 - {100 NS
Qutput enable data )] 51 35
off time toez Y/ NS
Address data off time tAZ 4/ o 5 - NS
Address_setup time
before CE tasc 0 of - %
Address hold time
after CE tac 01 51 1 ns
Data to write setup t 01 20 NS
time DSW -

Data hold time after t 1} 10 NS
write DHY -
Write pulse duration tWD 0l 60 - NS

!

Write enable data off

time tierY 01 s{ 35 NS
Write pulse lead time tupL 01 130 - NS
Address hold time after

WE AW o1 65 - NS
Address_setup time

before WE tasw 0 of - ™
Chip enable to write

setup time teew \ o1 60| -1 s

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from Vgy to Vgy-75mv, or from Vo, to Vg  +75mV
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3/ Load = One Schottky TTL + 30 pF or equivalent
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2KX8 RAM - Recommended parameter [imits (Continued) 1
s s cas Device Limits : i
Characteristics Symbol Conditions type mn T ] Units
[]
Random read cycle time toc See fig. 6,7 02 120 - 1S |
Random write cycle time twc 0z 120 - nS i
Address access time tand 02 - 20 NS i
{
Chip enable access time| t.c,3/ 02 - 60 NS H
Chip enable data off ‘ )
time tCEZi/ 02 5 30 1S :
Output enable access 1
time topad/ 02 - [60] s
Output enable data
off time tOEZQ-/ 02 5|3 NS
Address data off time tAZ 4/ 02 5 - NS
Address_setup time t NS
before CE ASC 02 01 - '
Address hola time
after CE tanc 0z a0y NS
Data to write setup t S
time DSW 02 10 - v
Data hold time after \
write Dy 02 104 - S
Write pulse duration th 02 45 - HS
! Write enable data off ,
time tyezd/ 02 51 30 NS
Write pulse lead time tpr 02 65 - NS
Address hold time after ;
Ad A 02 0| - NS 5
Address_setup time .
before WE tasw 02 of - s ;
i
Chip enable to write , !
setup time Leew v 02 4 - Hs !
El
i
{

4/ Disable times are measured from Vg, to Vgy-75mv, or from Vg to VoL +75mV
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2KX8 RAM - Recommended parameter limits (Continued)

1
T o !
Characteristics Symbol Conditions i;;ge M1n]m]M:x Units
Random read cycle time tac See fig. 6,7 03 90 - NS !
Random write cycle time tc 03 90 - NS
Address access time tpad/ 03 - 90 NS
Chip enable access time] t.,3/ 03 - 45 NS i
Chip enable data off .
time | ter 03 5)25 | M i
Output enable access 03 _ 45 )
time toead/ NS :
Qutput enable data 03 5| 25
off_time toez NS
Address data off time | t;, 03 51 - NS
Address_setup time : _
before CE tasc 03 0 NS
Address hold time
after CE tanc 03 30 - NS
Data to write setup
time tosw 03 Ll I LS
Data hold time after ¢ _ NS
write DHW 03 10
Write pulse duration tup 03 30 - NS
Write enable data off
time ez 03 5125 |
Write pulse lead time YL 03 60 - NS
Address hold time after t 03 30 _ NS
WE AHY
Address_setup time -
before WE tASW 03 0 NS
Chip enable to write 03 30 .
setup time tCEW v NS

3/ Load = One Schottky TTL + 30 pF or eauivalent
4/ Disable times are measured from Vgy to Vgu-75mV, or from Vo_ to Vo +75mv ;
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§ 2KX8 RAM - Recommended parameter limits (Continued)
fepa ses Device Limits .
Characteristics Symbol Conditions type T T Fax Units
Random read cycle time toc See fig. 6,7 04 70 - 1S
Random write cycle time twc 04 70 - 1S
5 Address access time taad 04 - 70 NS
Chip enable access time tCEAgf 04 - 35 KNS
Chip enable data off o
time tepz 04 20 NS
Qutput enable access . 04 35
time toeaY/ - NS
Output enable data .
off time toez ¥/ 04 20 | ‘
Address data off time thy 4/ 04 5 - NS
Address _setup time
before CE tasc 04 U I
Address hold time !
oF Q4 25 R
after CE tAHC NS
Data to write setup
time sy 04 10 - NS
Data hold time after
write D 04 LN B LS
Write pulse duration twD 04 25 - NS
Write enable data off 04 5] 20
time twgzﬂ/ NS f
4
. : R 1
Write pulse lead time thL 04 15 NS :
7 ]
Address hold time after
WE LAt 04 25| - W 1
Address_setup time t 04 0 R NS ﬁ
before WE ASH 1
Chip enable to write t J 04 25 R 1S
setup time CEW !
3/ Load = One Schottky TTL + 30 pf or equivalent
4/ Disable times are measured from VOH to VOH-75mV, or from Vg to Vg  +75nV
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2KX8 RAM - Recommended parameter 1imits (Continued)

Characteristics Symbo1 Conditions Di;;ge M‘kimiéjx Units
i Random read cycle time tRC See fig. 2,3 05 85 - NS i
| Random write cycle time twc 05 55 -1 M
% Address access time tAAE/ 05 - 55 NS ii
] ‘ Chip enable access time| tec3/ 05 - [ 30] s 1:%
k E?;Z enable data off tCEZA/ 05 5| 15 NS i;
2#;2Ht enable access toend/ 05 _ 30 NS };
ot e e Gt toez¥/ 05 L Y
Address data off Eime tayy 4 05 5| - NS k
f pigres g vee BERE
X 1
Aftergr i tac 05 200 1w ’
2?;: to write setup tosu 05 5 _ NS .
Sigzehold time after o 05 5| - NS ;
Write pulse duration th 05 20 - NS j.
, Egége enabie data off tWEZQ/ 05 s | s NS 1
Write pulse lead time | t . 05 35 - NS iJ
%gdress hold time after tAHw 05 20 - NS {
. }1
sz e o, s | o] | m 1
St M gy * 05 L I )

3/ Load = One Schottky TTL + 30 pF or eguivalent

4/ Disable times are measured from Voy TO Vgu-75mV, or from Vo to VoL +75mV




APPENDIX IV

1KX8/2KX8 STATIC RAM

TEST ALGORITHMS
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8K/16K STATIC RAM

PATTERN 1

: ROW/COLUMN GALLOPING PATTERN (RCGAL)

RCGAL is an address pattern sensitivity test resembling the industry standard,
-GALPAT. Test time is shorter, though, because RCGAL only reads background
bits in the same row and column as the test bit, rather than going through

the entire array. RCGAL is performed in the following manner:

Dk,

Step 1 - Write background data
Step 2 - Write complement data at location O (test bit)

Step 3 - Perform a series of reads, alternating between the test bit
and each bit in the test bit row (X axis)

Step 4 - Perform a series of reads, alternating between the test bit
and each bit in the test bit column (Y axis)

Step 5 - Restore the test bit and repeat with a new test bit until
each bit in the array has been tested

Step 6 -- Repeat steps 1 through 5 with complement data

Test time = 2N(2R + 2C-1) cycles

s
]

Where: # of rows

# of columns
# of bits (RC)
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PATTERN 2

SLIDING DIAGONAL PATTERN (SLDIAG)

SLDIAG is a diagonal addressing pattern sensitivity test using a sequential
reading scheme starting at address cell location zero. A test diagonal of
complement data is first written into the array against background data and
then diagonally read beginning after the test diagonal and wrapping around
until the test diagonal is verified. The test diagonal is then restored
and the next adjacent diagonal becomes the test diagonal. This procedure
is repeated until all diagonals have been exercised as the test diagonal

and again for complement data.

Step 1 - Write background data

Step 2 - Read background data

Step 3 - Write a test diagonal of complement data from address cell
location XYMIN to XYMAX

Step 4 - Diagonally read the array from the test diagonal +1 looping
around the array until the test diagonal has been verified

Step 5 - Restore the test diagonal to background data and write the
next test diagonal beginning at address cell location +l.

Step 6 - Repeat steps 4 through 5 until all diagonals have been
exercised as the test diagonal.

Step 7 - Repeat steps 1 through & with complement data

Test Time = 2NC + 8N + 2R cycles
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ADCOMP is

after writing the complement address location. ADCOMP produces maximum
address line noise while testing decoder dynamic response time. The pat-

tern is performed in the following manner: {

Step
Step
Step
Step
Step
Step

Step 7 - Repeat steps 2 through 6
|
Test time = 6N cycles
PATTERN 4
MARCHING PATTERN (MARCH 1) f
March 1 is used to test for address uniqueness and multiple selection. L

March 1 first writes the array with background data, then reads address

location zero for data and writes complement data at this same address

location.

complement data, increments the address location and repeats this procedure
until the maximum address location is reached. The entire test is then per-

formed again using complement data as the background data. March 1 is

performed

PATTERN 3

ADDRESS COMPLEMENT (ADCOMP)

used to test address decoders by reading an address location

1 - Write background data

2 - Read minimum address location for background data

3 - Write minimum address location with %EZEE?SEHE data

4 - Read maximum address location for background data

5 - Write maximum address location with EEEEE;EGEE data

6 - Continue steps 2 through 5 incrementing and decrementing
from minimum and maximum locations until all locations

have been read and written with background data

The pattern then reads the previously written cell location for

in the following manner:
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Step
Step
Step
Step
Step

Step

Test time

DUALWC is

PATTERN 4 (CONT)

MARCHING PATTERN (MARCH 1)

1 - Write background data
2 - Read address location zero for data
3 - Write address location zero with complement data
4 - Read address location zero for complement data
5 - Repeat steps 2 through 4 for each address location
(sequentially)
6 - Repeat steps 1 through 5 with complement background data
= 14N cycles
PATTERN 5
DUAL WALKING COLUMNS (DUALWC)
used to test for multiple selection and address uniqueness. This

pattern reads the array as two colums of complement data are walked through

background data. DUALWC is performed in the following manner:

' Step 1 - Write background data
Step 2 - Write complement data along the test columns Ymin and l/2Ymax
Step 3 -~ Sequentially read the array for valid data
Step 4 ~ Restore the test columns to background data
Step 5 - Continue steps 2 through 4, incrementing the test columns
until all columns have been exercised as the test column.
é Test time = N(3 + g) cycles

97

NPT P WOV Y Y




X RSF 9

CAF RS WSS RSF RS RAF HSF RAF XA K

Ko PR b POttt 2 B W T A TR reete e e e U E RV . e I

MISSION
of
Rome Avr Development Center

RADC plans and executes neseanch, development, test and
selected acquisition programs in support of Command, Contrnol
Communications and Intelligence (C31) activities. Technical
and engineening support within areas of technical competence
45 provided to ESD Program Offices (POs) and other ESD
elements. The principal technical mission areas are
communications, electromagnetic guidance and control, sur-
velllance of ground and aercspace objects, intelligence data
collection and handling, information system technology,
Lonospheric propagation, so&id state sciences, microwave
physics and electronic reliability, maintainability and
compatibility.




